Neuroeffector mechanisms of the defense reaction in the rat.
Electrical stimulation of the dorsal periaqueductal gray matter (DPAG) eliciting flight behavior in awake rats caused an increase in arterial blood pressure (BP), heart rate (HR) and respiration in rats anesthetized with urethane. The hypertension was markedly reduced by 5 mg/kg of intravenously injected hexamethonium or bretylium, virtually abolished by 5 mg/kg of phentolamine and partially antagonized by 0.1 mg/kg of the alpha 1-adrenoceptor blocker, prazosin. The tachycardia induced by DPAG stimulation was partially antagonized by hexamethonium or bretylium and abolished by propranolol (5 mg/kg, IV) or practolol (5 mg/kg, IV), but not affected by N-butylscopolamine (10 mg/kg, IV). Phentolamine increased basal HR and abolished the tachycardic response caused by either brain stimulation or intravenous noradrenaline. Prazosin moderately decreased the response to noradrenaline, but did not affect basal HR or the tachycardia induced by brain stimulation. The increase in respiratory amplitude occurring during brain stimulation was abolished by phentolamine as well as by prazosin, while the increase in respiratory rate was moderately reduced by phentolamine and propranolol. These results demonstrate that the cardiovascular component of the defense reaction of the rat is almost entirely due to a sharp increase in sympathetic tone. They also suggest that the hyperventilation induced by aversive brain stimulation is modulated by central and peripheral adrenergic mechanisms.